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(54) INK JET RECORDING HEAD CARTRIDGE AND INK JET RECORDER 
(57)Abstract 

PROBLEM TO BE SOLVED: To provide highly reliabie Inkjet recording head cartridge and ink jet 
recorder having a simple structure. 

SOLUTION: Since an individual channel 32 provided with an ink ejection opening 30 and a 
rectangular ink supply chamber 44 are interconnected directly, a bubble large enough to cause 
defective print does not float in the ink supply chamber 44 to choke the individual channel 32. 
Warmed ink in the ink supply chamber 44 moves Into an upper ink tank chamber 42 by 
convection to grow a previously encapsulated air mass 48 thus preventing growth of a bubble in 
the ink supply chamber 44. Since a large cross-sectional area Is ensured for the ink supply 
chamber 44, oscillation of meniscus at the ink ejection opening 30 is prevented from being 
amplified by pressure oscillation due to ink ejection thus preventing defective cyection. A highly 
reliable print can thereby be ensured through a simple arrangement. 
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(A) Relevance to the present invention 

The following is a translation of passages related to claims 
1 through 13 of the present invention. 

(B) A translation of the relevant passages 
[Claims] 

[Claim 1] An Inkjet print head cartridge in which a heater 
face perpendicular to an ink discharge face on which are 
formed ink discharge openings constitutes a part of a side 
face of an ink supply chaimber built inside an ink supply 
body, 

said cartridge being characterized in that the ink 
supply chamber is formed with such a cross-sectional area 
set aside in an ink flow direction that bubbles of a 
print-defects-causing size generated in the ink supply 
chamber move off an incoming ink port due to a buoyancy 
acting on the bubbles which exceeds a drag force 
determined by an ink flow rate inside the ink supply 
chamber when the ink is discharged from the ink discharge 
openings. 
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[Claim 2] The inkjet print head cartridge as set forth in 
claim 1, wherein the following two equations are satisfied 
at any given print speed: 

[(Q/S)2 X Cd X p X 7t X d2]/8 < (p X g X 7t X d3)/6 

d > 2Np 

where Q is a mean ink flow rate during printing, S is a 
minimum cross-sectional area in an ink flow direction 
inside the ink supply chamber, Cd is a drag coefficient, p is 
an ink density, g is a gravitational constant, Np is a pitch 
of individual passages (ink discharge openings), and d is a 
diameter of the bubble. 

[Claim 3] The inkjet print head cartridge as set forth in 
either one of claims 1 and 2, comprising: an ink tank 
section communicatively connected to the ink supply 
chamber to supply ink to the ink supply chamber, and a 
filter member between the ink supply chamber and the ink 
tank section. 

[Claim 4] The inkjet print head cartridge as set forth in 
claim 3, wherein 

the ink tank section is located above the ink supply 
chamber in terms of gravity and holds ink in a free state. 
[Claim 5] The inkjet print head cartridge as set forth in 
claim 1, wherein 

the ink tank section always holds therein an air block 
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of 1 mm3 or greater in volume . 

[Claim 6] The inkjet print head cartridge as set forth in 
either one of claims 4 and 5, wherein 

the ink supply chamber is filled with ink with no 
bubbles contained on shipment. 

[Claim 7] The inkjet print head cartridge as set forth in any 
one of claims 4 through 6, wherein a sum of a capacity of 
the ink supply chamber and an initial volume of ink held in 
the ink tank section in a free state is greater than a total 
volume of ink discharged in a print job specified through 
cycles of heating/ cooling the ink in the print head 
cartridge. 

[Claim 8] An inkjet print head cartridge in which a heater 
face perpendicular to an ink discharge face on which are 
formed ink discharge openings constitutes a part of a side 
face of an ink supply chamber built inside an ink supply 
body, 

said cartridge being characterized in that the ink 
supply chamber is formed with such a cross-sectional area 
set aside in an ink flow direction that variations in 
pressure inside the ink supply chamber upon ink discharge 
is in over dumping mode or critical dumping mode. 
[Claim 9] An inkjet print head cartridge in which a heater 
face perpendicular to an ink discharge face on which are 
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formed ink discharge openings constitutes a part of a side 
face of an ink supply chamber built inside an ink supply 
body, 

said cartridge being characterized in that (Rl + R2) 2 
X (CI + C2) > 4 X (LI + L2) holds where LI is an inertance of 
the individual passages, L2 is an inertance of the ink 
supply chamber, Rl is a drag of the individual passages, R2 
is a drag of the ink supply chamber, CI is a capacitance of 
a meniscus of the ink discharge openings, and C2 is a 
capacitance of the ink supply chamber. 

[Claim 10] An inkjet printing device, characterized in that 
it incorporates the inkjet print head cartridge as set forth 
in any one of claims 1 through 9. 

[Claim 11] An inkjet printing device, characterized in 
comprising: 

an inkjet print head cartridge including: passages 
each having an ink discharge opening at an end and an 
incoming ink port at the other end; an ink supply chamber 
with an incoming ink port; and an ink tank section 
supplying ink to the ink supply chamber through a filter 
member, the ink tank section being located above the ink 
supply chamber in terms of gravity; 

determining means for determining whether a total 
volume of ink discharged through the ink discharge 
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openings in a print job specified through cycles of 
heating/ cooling the ink in the print head cartridge has 
exceeded a sum of a capacity of the ink supply chamber 
and an initial volume of ink held in the ink tank section in 
a free state; and 

print control means for, if the total ink volume has 
exceeded the sum, suspending printing in a print job and 
resuming printing after the ink in the ink supply chamber 
is cooled down to a predetermined temperature. 
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=3:<i:t,'f>':J':J'>-:5'M42. -i y^'mikm.44. y 
rJ'ttfBPSO (ffl8!ia»3 2) <4. ieomTfi^ifrHdT 

[0072] *Jt, HS^L^ri^fBIBncior. -fv^ 

^^^4 4<r)^ y^&mt-f yi^maami^t-i^ y v 
^Lxa*). y^^mmoiM^^imifz^mm 

(*IISfi}^Sof^ffl) i<0J: 3 {cm$n€>'f yi' J^-i 

v Meii^ai 0 (:tr-h y vs^' 1 4 ) <^mtz^\'->x 

KHW-S . *IISfi»®£0-Y y^' v=x y MeiiSM 1 0 
(Xf-hy •y>''14) Of^ffltiiC 3^5351.. OT, Jt 

(IfcK^d) 3fe-f, JtiltW<?>^-h y ■y>''lZ-5V>t:@4Sr 
^LTiSBH-r^.. 2|!^Jgaili:B&|3|«cOfi|^Sr 

[00731 ]AMm(OA-y-'J-/>'l 14J±. ^-y 
-yr2 oeo^iifgms 4(c}e]«;$*t;t>f v^-^J&P l l 
6t, ■Y>-^'«t*&»2 20-<:^i?:?i^^'^4 2t*<, 
y^m^l 1 8 (^HMJ^ScO'f V:5'fit*&M4 4(=ffl 

(miiof^ffl) ;*-hy •y>''i4tomi«of^fflt±. m 

85»3 2S:SiJe*^<'ikteJ:SW^XIf(S (JJIT. StiS 
ep^^dJfii: 3 ) y^^-r-yxy y --pA 

[0074] -mz. 9iMtizXhm^xmi. izt^£^ 
■i X<om&.t^^-y Kf--y7'2 OrttcSEfLiitfi ktiJ:-? 
X. 'fV:?BtajP3 0 «lSiiSgK3 2) '\cO-^y^'«*& 

[0075] m&iizx ^&^xmizii. ^ y^ottnizif 

>'^'ia:aiP3 0A»^#f{i5Sili>i t 

izi:^xwim-hi><^t. yi^otaitEifTiismim 

{±. ^ yi'rittiit£l,fX'liWlW.l'^j:^mi&m'Xl&X'ib 
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[00 7 6] L*»L, ns.^y^-ty:^^t'ns.^yri 
<mt'rhtzib?iyT'±y::^mmifmii\LL. 

fcv^draefc, tm\^ixii^y9-ifimAz^hh 

Mzm^ypiimML. m-^ y^^ib<7imtL^iM^l- 

[00771 -tCl-r, *%aB«li. raiS[»3 2<0JiSSB 

*tcJ: oTMS'MBS 2<0SigSB*-^JiSS-yri.18«t 

F 1 = [ (Q/S) «XCdX/c»X« 

[0 0 80] Sl7a(:#ffl-rSi?:?3£F2i:f «. 

F2= (pxgx;rxd3) /e -(2) 

(pXgXjTXdS) /6>( (Q/ 
3) 

Ji'v-y H<DfflSiJ8KB3 288*»^>7 -f ;P:74 OKI) CS:*) 

[0 0 82] tJt, S*n:mcdj4. P-^ y;p;?is:Re 
<l<Oi:§tC<iCd = 24/Re*i^L.-Ct3'?, -^V 

ia:Re«Re = pXvxd//ft*»»t-5*»^> ( 1 ) 

Fl = 3XwX«XvXd •••(4> 

[0083] (3)5e(C(4)^5:ftALrSWaiISd 

d>( (18X//XV) /(pxg) -(5) 
ifi^^t, ^lOSljaiEfidti, }-?:*jF2*H>':5'Sh.cO 

T, :i<m.miTffi%W.i, 'esm^liZ-{ y^ tMz^ v 
Y (fflS!lii!a»3 2 ) :frl«iI«*ftTfi< ifcS:5^tTl^ 

[0084] -f :^^'ia:aj^'JfC{iIliat«:V^§«a 

2 (Hy9mxu35) i:mm-ti>^-< xmLX'hhz 

3 2 *BB»-^-SS«<?)1f-< -f ViJ'ttaSI^ 
ffi:'j(=J:oT'fV^'ttajP30 *^<i>SPaJi- S .1 i: ^'^Ig 

B^■fS^BS'MK3 2i:•cmS-r&■9--f X<0 

stjeti. yi^^^^&nm-fxfmi^^^xm 

mth^. tn:*>"-7r. TO8IB3 20tr-y^S:Npt 
da2Np ■•■(6) 

[0 08 5] Lfe*s-:>T, ( 3 ) iCfc ( 6 ) ^«iC^ 



[0078] 01{=^-r*-hU y£^'14 (J31T, ^ 
Mtv^3«^*<S>^) -C'ti, ^y-^imm.AAX:fSMz 

[ 0 0 7 9 ] y ^'ffijftsnco^ y9mi-n^(nBi/m 
ras^s, w^^coTi^'f y^sKssrQ. -Yv^'^ea* 

#ffl-r «rFit-r St, 

d2)/8 -(1) 

[0081] vfzifi-yx. fmz^mi>w:n'p 2ffyn 
*«, ■iy9mySiz.i.hm\v\i.y)\iis.%<iih (F2 

>F 1 ) t . ■tt(:i5^>. 
> 2xCdXpXa:Xd2]/8 — ( 

hi.o\Zii-V^} '/VX A'k^^'thZ.lilltii'iX. ^ 

[ 0 0 8 6 ] Xf- h y V V 1 4 ^ ifO J: 3 fcfll«^S ^: 

[0087] )iammA^) -c». <i§s<is!e»3 2<r> 
-mmn-ttmmmm3 4b^y::^^yi'm4 2iwi 

tJt*«-5T. V^«I8 1 1 8<?)-Y y^'SjaE ( ( 3 ) ^ 
(.zmfh Q/S ) *J:*c^ < 0 , m}a3i:F(gSr±^l.^?a 
(dS2Np) *«ig--rLt-ff±TS^:VV Ltztfi-^X. 

n.K:*yr-^yxi:n^ih^j:\,^b. ^mmm3 4f^x$n 
[0 0 88] ztiizi^LX. ^mmmxii. ^y^^y 

^MA Atm%m^3 2 SrS^KS:BrfflaStf5;»c§ U 

^^mcT)-! y9m^mA2ti,x\,^h, -r^iy-h. m 

SE{f53 2*>':fcSfico-f yi^m^MA 4«Ci^BlPLTV^ 
■2. <*M?K^34*My^'«*^^4 4cO-g8i:^:oTV^ 
'f y^'Htaj^-fy^'SBl (Q/S) *JJtK 
0llfciklKLrfiTL. SviSfcffffl-rsSWjF 1 S:«T$ 

it?,, zcom^. ^^xm^^t^-^r-! xcr>m& (d^ 

2Up) ifi {3) ^imtz-tzti/^mfi?,, ^-=5:4? 

m^x.mi^t&^^x<7mmti'^:hF2(zXr>x 
mmi,zn±-ri>ztiz^j:K>, -iy-^mkm-AAmzti^^ 
xmaunT-ni.z^m.'th-i y^mjsi 3 5 *>^i8iii-r 
hztiiz^sh. Litifi-iX, mffi^>'f-^yxff=S:ac: 
b^j:<. ^y9xv^u3 5 (<isij?3m3 2) ifi%mzm 
M^ix?>%mi^!mi^<^mmthzbi)^x^h, 

t:Zr>\,^xmmz^^^■^'fi^J:\^. ^?aEP^^JlSSr^t 
[0 0 89] (HMW. VcMm) ^vHcOW^ 
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imii. 8 0 0 d p i <nmmMX'5 1 21IO-< y:J'Htm 
-/rfi3&«5p 1 . 9J^aK«A4-9-^X-C5ppin (IS: 

fi) tOSBtC^rS . iS»k««-C{4, 1 0 0%«*«0^ 
i^^'Sa (S;^-^ V^SfcS) (4. 2 6minVseci: 

S£H*lftI<iOBf®«S»43 0 0mm«i:5:-5-CfeO, Ji«5 



[0094] r<?5J:-5fc:, »5fe«ai«'v-/K*-hy-y5^' 

1 0 0 9 5 ] JtKWca 3 0 0 tJcrngTEP^jOte 

[0096] Z<Oi^m^±m(0 ( 5 ) 5!UteiS?&f*ALT 

mm<^^ >i>mkmp^<^-( >^'isa[#fv=Q/s = 2 

6 (mmVsec) /3 00 (mm*) =0. 087m 

m/s e c t^ro, immcr>^ y-^'ss&f^<r>-^ y^^mm 

*«v = Q/S = 26 {mm3/se c) /O. 8 (m 

=3 3min/se ct^S. IMSKLT^Ell^^ 
tcfcJtS'f :x^'8S[ffiS-^«., -f-c^S: ( 5 ) iCtcif AL 

(I15#8S) . 
[0097] JtTt't, l<Re<10 0t:=3:4J#^lc 

(5) ^t::Cd = 24/ReX ( 1 XO. 15XR 
e 0. 687 ) <omiEi:MlXimLti. 
[0098] 05*-<5>. HfflSCTTii, 9]^**«5%~1 
0 0%<i9KH«0S53at=i3V^-C, fb^c-ftltSl 7/*mS 

[0 0 9 9] c:ixt=*rL-c, Jt«j^tc*3v^-c«4, -rv^ 

aBl5&«aV»t4^te. 5%~ 1 0 0%iOfiiB«08S 

j$tCt5V^r. 7 6juin— 4 3 0Atmi:V>aE::«;^r$tJa** 

[01001 Svfaep^^iffis-* t sstjs-t^ x 

S5®iWC<48 0 0dp i-Cj>&C:i:*>^. Rfi^-fi. 

<isffiiS»3 2 <-f y^'ttajaso) lawe-yf-Npii. 

Np = 25400;um/800 = 3 1. 75//mi;5: 
6 2. 5;umJjUii:V%d-Ii:tC^rS. 



S) <OBrffi«S ( = 0. 8mm*) O300fSjQi:$<l 

[0091] ummizm^'^t:^ v^a, ^ y^-tt 

a>u = 2. OlPa - sec. ^'^'SKp = 1 05 0 

14, Ep^*5~l 0 0%<^t>(!9T'&i). 
[0092] l«g^«Sr^ UcS^-r. 
[0093] 

[^1] 

tttsm 



soott 



[0101] L3fe*»or. SISfiCT-C»4Ep^CJ^i3<J, 

i*, ^?a):Ri2r^i*S^}a**'^ y F(=SiEtUit?c:t{4^ 

•fEp^XFlSSr^LTLi;33ttf>. 3 0 0tfc8Jg-C$v>a 
Ep^^Jia^ ^-r-S f^.*!!*. 

[0102] ccoi •? ilife^t:-<4. yi^mikMA 
■^^z bx\ etm^io-i y^m^m.p^'^^ y^^^m 
%m^f^:n <t -3 Tj?±-r •& i ^ tcfitfls V . Lfz 

ifi'>X. :>tyr~i-yxy*)-t^mi^!mffmSE.i:^ 

^i,zm3tx'th. 

(^2cOi^m) *-bU-y>''14<?)m2c0f^ffl{4, ^y 

^fla&^4 4 [*i-cc75^?a*««:SLT>f y^m^rnA 4 

[0103] i3-i}^hmviimi-thrzif>\z. *-m; -y 
i^*i4'C«4. ^>'^«i&^44rt'Cia.je^fiKft§^ 

(C, >'^^|&^44CajitTlr''&-^y^':?y^'^4 

[0 104] -«s<jc, ja«:**»f>wai-rsm<*«4. ?r 

(*:+lC-rT'lwiP& V^S^igt -^'c^j:r> Xf^im 
*$*'Cv^<. Lfc*<^-C, >f i'^'«*&S4 4rtfc:mja 

r,xisri^vti$m^ims.i:WL»i^^x a . 

[0105] ^ZT. y y vl 4-Ct4s HH^mc 

-f y^mt^mA a mz-k<^m'w={£L^j:\^x o izm& 
•titmz. ■ly^^mikm.AAty-iJU^'AoiitLx 
msL^f yi'ifiS\bWBiX'm^^tix\.-^&>{ y^^y? 
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m4 2 1 mm^ ai.co^'t^-rt^mA 8 5r 

10 1 0 61 ^ir>SJA$ir&-CV^S2SV»cOS® 

LTL*V%, 'f>-^'ttS&M4 4rt-C^3&!i<«:^-t'S 

[0 1 0 7 3 *»BB{±, »fa<iOl6^e«£S-ftJ*I-t 
Sit t>0-3TV^6. 

[OlOSlHRt, *-hy xi'*14rt«0S«ao^ 

[010 9l;*-hy-y>''14l±. >^'«*&«£2 2 1 
«>'U;Wffi8i<t>U<l±PPO) 5^^s6fflt, 'syK^.y 
7*2 0 fc'f >'^«*&S4 4S:«jhLTl-^S®ttj^-;l^ 

^'Hiffct 1 0 0 0 p A^hwytsi<nx\ rnrnm^ 

[0 110] Lfc*»'oT. ;*-M></>'*14{:i3tt2.$^ 



oT^<^?§(»JK*»'ffiT-ri. (118^) . y^fz-iS^-o 

X. m-mmzmi'>mxm^i-'iX^>9ii>t>m. 
x^^v9'<m.<r>^\<zi.'>x^ v^Mzmm-^a^. 

XtJSt*:. CTxtf*i7)mjS«tfOl!gfi|*«09tc:^J:d^r 

to 1 1 1 ] ^zx. m^»± (>f v^iaK<offiT) 

tzj:'>x%mfi^y'^'pizm/mm-thizi±. }£<mm 

4 4<:0rt^»»43 0 0 0mm3t LTVvl), 
h'J-y>'14cO«fflra46B!f (OT. ^i:V>3)<0-^V 
^^'y^'^4 2Cfe«tSe*«»OH^>'^'^{±4 0 0 
Omm3-ej>'9, rUVhi^'aZ/^'iO^-y HiaSaSS 

[0 112] ttz, A4-t-fX{ 210mmX300m 
m) <^mmz, 8 0 0dpi TW^5%oaJ^Srfi^-5 
tzMizli^ '^-i^'^fcO^^-f >'^'<OiffiSfi<±. 5p 1 X 
800X800X (2 10/2 5. 4X300/25. 
4) XO. 0 5 = 1 6mm»i:^Sfe->3t<.COT*.S.. 

to 1 i3}-morvyhi^armLt. ^yi 
m^i,zfm^:^<fmm^^2 fc^. 

[0 114] 
[^2] 





{4^91 mm* 


mm* 


mm* (tJJHftl-^lOmm*) 


ioo|kx30os?3:f 


1600 


0 


3100 




3200 


0 


3200 




6400 


50 


3010 




8000 


400 


2500 


loootkxaos^g:? 


16000 


1000 


1930 




48000 


2000 


1000 



1 0 1 1 5 ] ^ yi'^u. m^2 5X:<7^m.TX2 0 
xm&iz^':>xtiO. W^'Piz5 0x:-^ 5 sx^mmt 



^coTnizn-tmm&comm {mamoizm-ts^^xM. 

&^y^&^t:'0(OViiiiSMM^M.mi>ht. 7 5 mm 
3 (tffajSS«) /I OOOmma yi^S) 
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yi^jfy^mfH<ommiA) f-aatstseoom 

m^t^rO, a2cotS*i:J:<-5tLTV^^. 
[0116] ISitK**^';.^ ^ :^:?fl^«&^4 4<osa 
(30G0inm3) gS«?)'f V^'ttffiJgfiTIi, i^ar 

«i7Si ccias^T LT i. >- imm L^v ^^jg { m 

[0 117] W V^'flfc|&m4 4c?)§*fc'f y^'^ 

>'^'S4 2 CiJtt -^laJ^W-f V^'l^ (4000m 
mS) fctfjft <7 0 00mm») V^'ttaji^ 

[0 118] l,tiifi'>X. lOOBJ^i^'artt'tC'f X^' 

a*4fc^cO-f y ^'ftj^^coft (7000m 
m3 ) i 0 tvjNStmif , ViS'^l&mrt 4 4 TiSi ^ 

c: t -e. -f L-c j««-r S^&S: 0 iz 

Wi. e*«aB<7)-f >'^'^V^'S4 2<0^«4 8<0;%^ 

*»i«ts-ri. V ^ 5 mR.^-^miz-c^ t . 

[0 119] icoAo^rSlJLtr^-tJVi-C, -YV^v-'x y 
ffllfrlT^roTV^S. 06. a7fc:^70— f-A'-hS' 
[ 0 1 2 0 ] 'f >'^'>'*i •/ hsiimWi 1 0<?DSIfflliS? (0 

ajUTV^^ (^■r-yr2 00, 202) . 

[0121] mmmizrv y hewA^sits t . ^ 

ja«H»-9-7';P— f->*«BBt&:?*LS (;^t-'/7-2 04 ) . 

[01221 ^mm^yfv-^y-cii. r'jyhm^^ 
<r»Jiizii r,x9irr^ y^^^mm-i 4 wco^ y^iAWfi 

WC^mTK. (:*^g«0g®-CttT=2 5t:) mTfc^:-' 
Tv>&*»s*»S:W^-rs (;?;Tyr30 2) . 
[0123] eiaJiaffiji^ia^iaKT-cJilTt^^rl. i: . ^ 
j»*^'3 6S:ffiiH-SC:fcfc:J:oT, ^y^attHDSO 
ij^h^ y^miULX^imirti (x-f-yr3 0 

4) . 

[0124] U -y v'l 4 Sr« 

hm)miri:^''^yh-ri, ixr-yrsoe) , vuy 

[0 1 2 51ig|V^-C, W^Hv hSc*^|g^K-y HfBcKS: 
)Bi.Jt3&>5A>Srlgig-rs (;^7=-yr308) . sf^SISfiJg 



& .1 1 o T 'f > «i|^M4 4 t ^' y ^ S4 2 

[ 0 1 2 6 ] EU^ H -y hS:*^^^ K -y hStN J: 0 t^hS 
V ^tCJiEP^jmr U:/t:*»S^ t ( ;^7^ -y T 3 1 

0) . -^<7)i^mftfimTLx\.^ti»^tzii. mmm 
•^r)V-^yi:^TLxnx/^ yi'mtM44<o^ y^' 

[0127] 3 T'ASiftT t■C^.^^rV^li^fc^i. 

EP^H y -y h»CN*S8x&*T-Jiie««W^ 

momt. 

[0 128] Bl^K-y hjRj6*SSF-yhftN*±|g-:>fc 

«^tc{±. >f y^iSkti^MA 4<r>^ y^ffyim-im^m. 
TiCOTi:=2r**T-EP?aSfP('fi^:5'iy:aj) Sr-^WC 
ffih-rS (Xx"yr3 12, 314). Cltvti. y^' 
i»J&^4 4<0^t^ yi/9y9m.4 2«0g*tfc®C0l5J 

>i!'cojiigR«*»:*:a^ < ^-iX^y^^mmm^^ 

y^^h^Lh^Zi.-yX . 'fi'^«»&^4 4l*IT'*fajL;t 
^iaSr-f v^^aKOTffiTCi-s-C tS«§M$-ti:, A yif 
«*&S4 4 i^t=«}a*«as ( ) -^-S i i: S:B6±i--& 

[ 0 1 2 9 ] y^mk'iL4 4 rti^-^ >-^iaK*^ia 

TEP^SrS^L (;z.7^-yT3 04> , E|1#:H •/ hjftSr^ 
'JrLTSW^*'»'h2:raS&-rS ( (Xx-yTSO 
6) , Cl^iti. ^V?'Si^Ja«iS^TX:JaTfc^roys 

[0130] CcOi: 3 tcai^f^^^ffll-r^, ,1 i: t J: -o 

•c, Ay^^mn^^mfVx^L. ^y^msK^T 
tzj:'yxhmaiLt:§i.mmmmitrtzamu ^y^ 

[0131] =S:*J. *Sete01l-C«4. -f >'^'DtaiiKfi7!»< 
■< X^'«J&^4 4<7)S«t-f Vi? ^^^^4 2<0iitt 

(?±i'tiioizmmthzbi-ox. Ay^^'^nxt 

^'OtJUKff^: 3 'f y ^' ttffiO 3 0 <0-f y -X;*^^!? 
ffic'^SrWfflL, E|J^llCftl*>4»'^^^KP3rEfi^£ 

[0 132] 01 OCinf idC. y^'ttaSCioT 

® (^ V^'tt*&M4 4cOJE:^:1it®) t=J:-oTJ±Jii|@$ 
il, ;>{~;^;{?;i.*HM*«^51li='3 6J:0t>-f 
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^4 4mT«i&t, y^'Ot^^Bii^'t^ii^tUli 
10 13 3] ^y:^j!<-x:^x^mMcombii, -1 

[0 1 34] ■iy^at\amz^ti>-^>i'm&m4 4fy 
<oBE?j^'«;p;^i&E (t) fcv^^BBgrcsUstfc&E*- 

«a^IlIfff^iai2(C^-r. ;i.rT', WJdSSS3 2<?5 

<L 1 +L2 ) d2P/dt2+ <R 
)=E(t) -{T) 

[0 13 71 -fy^ttffiAS^WWtaSOjgsnSit** 

4., >f yj?«*&^4 4rt{c56^-ri,i«:*tJ:^ff:^j^-?/U 

■iyif^m4A^<nm:&:hmA±, y^t±tiit\,^ 
[013 91 tiiW^ (^mi) cyff^tmzisK^ 

(R1+R2) 2x (C1+C2) s 
iifiS-JS^t- K t> t < «ISI*^*- F tc-f I. i t 

( t ) ^i^m^itx i> -( y^^mkmA 4 <r>s:hmiifim 
[01421 mmm a ^r«i)«s-fc o^t^^fcu. -f 

V^I^Kl 18cDiiB5«S*t/h$v^jt«). L2tfOMA«:^ 
S < ^: 0 . ( 8 ) «S:gt>t-t C fc ii^^ -fSJl^ifim 

mit£^mmm3 4izm&^^^ ■ »SA$-fr. ^mm& 

lizi. -yX^^^^i^^ y:z.c2 iWz^-th ^ fc J: 
mm)(Osmim!LX\,^ti. L*»L^r**^, *Mf8i 

^3 4 {c;i,->fut§ivsi:Siw-r s d ttmrnTefymmz 

[0143] Ztllz^LX mmmii. il- h U l 4 
<0fB£-rS^I:i@a5fCRl. R2, LI. L2. C 
1, C2(?54HS*J (8) 3*S:»S7t-^J:5fc:atH-Srfc 
CioT^-h'J yv-'l 4S:flifi&1-|.C:i:tCJ:»}, i:'<^ 

. mm.(^\^^»r^-f H*- h V i^'i 4 fc^a 

[ 0 1 4 4 ] 'f yi^mi^mA 4<:ommm^im 
^^hzttzx^x, -i yi^atmm<ns.:fjimi:^^iz 



imw&tJi: Rl, -^y^'BtaiO3 0<?)-f y^'^-X^X 
^BKi^.^-^'/^i^:? J^;^ : C U iB«"J82»3 2<7i>(i- 
-j^yx : Ll, y^'fitt&M4 4<0igSSffitit: R2. 

>-^'#^»&M44c^^-\'Ki^:J'yx : C2, ^ yi^m^ 
m.4 4ff>>i-i--^yx : L2i:L3tt>«T-J.&. 

[01351 vK^i:^, mwmimsmmni. ^yy 

[0 1361 

1+R2) dP/dt+P/ (C1+C2 

^=(R1XR2)/2X { (C1+C2)/(L1+ 
L2) ]>/« 

[01401 z.vmSkn'eimjazi. r>r , lt«0iJ<ioisaK 

(100%-S9J^) ?r*«.jg»i-?^OilLBl^U!tJ© 

[0 14 1'immmiztiK^xit. <7)^<oifttt*s^ 

;4X (L1+L2) - (8) 

^^ithZki)^X'^, ^:<^J:3^:■a/^•^'-i'^^:fe^^ 

-/ H*- h u >•/ i^^mmx'tf h . 

[0 14 5] tzhx\ m%w^n<mmiUi. n« 

Rl=8X/iXt 1/ (7rr«) 

■c*)^>*>^s. iir, /i ■.'(y'^fm. . 1 1 rfflsfl 
»m<^3. r : m%^m^mm^xhh. imm<r> 
y^'s«i<7mn.R 2i>mm(\ : v^^gss^og^ > 

"C*« (124^^) . 

[0146] -:fir. <^mwn:hhmsm<r>^ y^m^m. 
[0147] mmm,n<r)-< -f—^yxi. i 

Ll=pxt 1/ {;rr2> 
O-f y ^ '^KO'f - :7 >X L 2 i> l^at' 3i I. 



[0148] ^mvi^xhi^imn^ y^^m 

42in^-f—^yxL2ii, 
L2 = pX t 2/3 

Xf)^h-t^, ZZX\ t 2 : yi^mi^mcr)M$. 
S : V^'fifc»&M<73Br®S[T'S>-5 (HI 1#M) . 
[0 1491 *Jt. -f >'^'^*ftM«0#-V/'«5^^>';^C2 
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C2 = V/ (pxC«) 

[0 1 5 0]-*, 'fv^'RtajDcO'fy^'-?*-;^*;^* 
®c=J:&^-\'-'<i^^'i^;^citt, 

C l = dV/'PC 

•Cfcfei5-li-6. ii-e, dV : •'f y^'HO y7*«sa. P 



5:tJ, *«HW:^iPCJi, 

PC = 2r c o s^/r 

>fx y MESISia 1 0 ) SrBf^H -y bf»<05>f V'^TSr 

[0151] 
[«3] 











R2 




1.38 X10» 


Pa" sec. /rr? 


R1 


1.12X10'^ 


1.12X10" 


Pa -sec. /m* 


L2 


ae7xio* 


2.34X10^ 




LI 


1.05X1O* 


1.05 X10« 


kg/m* 


C2 


i^ixi(r« 


5.20x10-<* 


mVPa 


CI 


1.94xl0-^« 


1.94XlO-« 


mVPa 






Z01 X 10-3 


Pa "see. 




1.00 xicr^ 


1.00x10-3 


Pa* sec. 



[01521 dimm^zmy-^tz^ v'<:r(r>w^m^ 

01 3{C5H-. -^tch^, tmr^v K«0^©-S6P^ 
(91^^10 0%) Srfi=V\ xK-/hiig?tta}L3t'c.x 

{2Xx) )i^h'eil!^n9->-^hh. 

[01 53] i609'f y'^r(J9xH"/hS-l*»^2 0S 



[0 154]^r*J, HW^SStFJi, F = [l/(2 
^) ]x[l / (LC) )'/2t:'^46i?>n&<iX-«>l.. 
[0155] 
CSI4] 









(R1+R2]^ (CT+C2) 
-4x(L1+U) 


1.32X10^ 


-9.53X10^ 




2.01 


0.159 








B^fiMft Hz 


4072 


2282 




20kHz9?-ei ~2adote7-f 


20kH2ai^-e4~5cfot8'5-f> 



[0 15 6] JtKMtcfct'^-CJi, 
(R 1 +R2) *X (C 1 +C2> -4X (L I+L 
2) <0t^-:>-C*3'9, m^mi'^-YX'hhZti^io 

iJffltSrJS-PA* {20kHzT4~5l<>yH09-f 



1S<??3. iSfgCt^rottio (01- 
[0157] ^ ^sl^^S^^zts:^ t . fflS'MKS 
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[0 15 8] utii^nLx. mmmi. (rixr2) 

*X (Cl+C2> -4X (LH-L2) >Oi:^r-oT 

* (01 5#M) ^1t<^iSVWV^'ttaj 
10 1 5 93 ^fc, mS, (»«) SJt^y:!' 

[0160] V}±.</ini 1 ~IS3<0fPfflJ;t*FCfc*- b U 

10 16 13 ■r5:±)^>. J^mtsts^-i >^^mkiiZi.i, 

4), 's-y Hf-yr2 0*<Wy^'et*&^4 4<7)llHcO-^ 

S4 4t:iiMi!P-r6JG». •<v^<^)a:tJt*««ST-fv 

5'ttajO3 0 <<H8'MK3 2) *<aiS* Ot^V->i:V^d 

C 0 1 6 2 3 i 5 fc, fBS#^«figT'ffif*^««Tft 
Stt'^^S*'^*- h'J •/ 1 4 it^f'f >- i^'x -/ ME» 
^1 OS:«l«f SCfci^r^S. 

[0 1 6 33 ^rfe, ^2«D#fflT-mB3L.:^'fV:;'^>'^' 
M4 2<0S^%t>, 7^;U:i'4 0O±a?^^ai-f-S<4. 

[0 1 641 — WS-Hl 6tr^-r. -ttch*}^ /t-hV 

t-f >'^*''S*«©r«J§$#islg 1 >^M4 2 A 
t , :^^'36**iI§iX3t^fLSaP« 5 2*ssasix3tll 

2'f >'^'S4 2Bi:, »1-<V^'M4 2A{Z-< V:7$-fit 
m-h^Zf-i >'^^y?54 i:.1}>t>m^tiXX\^h . 
[0 1 6 53 ■9-:^'f>'^^'>'^'5 4ti:, 2*C0SS«0S 
^rS^l?56, 5 8*:fi-Lmi^>'^'M4 2AJ:a 

[ 0 1 6 6 3 mi >:?M4 2 Atll2 -Y >'i5'S4 2 B 
<^TIStt, ^ffl«6 0 (121 6 ( B ) <r)Keia6 
4{=:<}:-5TiIji$fL-!:t^i.. 

[01 673 Cicoidlcflt^^^i-S^tCiO, ^>'^' 
«:ai*tPJ&SilTJB 1 y ^^^4 2 A(?5>f y^fifimS.^ 
flht. m2^y'P^4 2B(mum6 2i}*C>^im 
K^it. ^fL«gftt5 2lc^}a?h.-CV>7t'fy^'*Saiii 
afH-6 0 64*><?>*gl-<Vi?S42 AtCgSA-^- 

m2-iy^m.42BffimMt^^^tteo(m!me 

An^m.t.XT1fi'>X<hb, ^®SS«5 2*>A>mi 

>f y^'S4 2 Atciti^«*»«ASiis . :iffmsx-m 



1 y:?^4 2 AtO'f V^Wmifim'Lxm^^m.i:T 
4 2A<n&fSjmm'5e, 5 8Sry^LTS^ft$i^*. 

[0 1683 zcrti-ofiz^ ^•f^y99y^S4f\ff>^ 
y9h. si^>-^'^4 2Art<o^SSa$-fr&c:i: 
X. mi >'^'S4 2 AtiWRstifcsatsrSfai'rs^ 

t*«-e?=.g.. L/tA^oT. %i^y9^42Mzmm 

#T.Jt:^fW«(SSJa±K:^^ U> 7 -Y /U^' 4 0 S-^-TS 

<?5Sffl»Srfi5jk-r S i i: *^t6 fc . 
[0 1 693 mi'fy^m4 2A{C|g{t3t^B[ffi^ 
ai■fey^ft^J:o•cml 'f>'^'M4 2AC0'( y^'^S^ftl 

nvz^-r^yi;9y9<n5mL'k^^-^:L)zv:.ii'>x. m 

1 -Y >'^^4 2 AF^IO'f y^m&iil^J^^<^*)-rt'X ^ 

>f yi^m^m4 2(fiX'(r>m&^ • ^-^nmtx tt 

[0 1703 

^ y^i^x. V MEJiK>y H:*-h U >y i^T-Ji, »}acj: 

hm^xmim±Lxwms^-^\^^m^'/ K^ses-*- 

[0 1 7 1 3 fmtfi^ yi'm^m.'Himrz'r^ii: 
[0 1723 S^.te. V^fla^SiOrt^, BfHSi: 

[01 733 \!}±<r>mm^ty. ^^mwrn-thzt 

X\ fs^ttA^^^^tCS < *>^(Cffi3X hcO'f v'x -y 
Me^tK-y K;«-h y -y i^'*J it^f-f ^^i^x -y hlEig^ 

[EIffi^®m^rDiBB3 

[0 1 3 *%HH<Jr)-|?iSJ^®(c<S$ -f i?x -y 
^.y HX?- h 'J y >'<?D«Blfffi0-C-»& . 

[02 3 ^mA<7i-'mmmiz.%i>^ y^v^^ «y hsfi 

[03 3 { A ) \iim^m-^emmimh^^ b-f-y 
■T<7msmmm(ih*). (b) {iim«imiiHfj> 

[04 3 itmUzmt^y^'i^x. -y He^-y H;>Jr-h 
[05 3 •< y^ffiSt-^-y H(c82A-*-*fc*:$«aii:gi; 

[06 3 mmm<r)j<>(y7u-^-v-hxt>i>. 

[07 3 M?a$iJP<7)7o-f-r-bTJ>S. 

[08 3 yii<r)i^tS^9SMm&<r>m^i7rrr^^yxS} 

&. 

[0103 *f6HJtC#S-fy^'>'x-y MEfi's.-yK*- 
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mil] y^-Jn y hlEiiK-y 


1 0 






14 


>f y^z^:Ly htm^-y F*-h y y-J 


[012] *MBBlc«S^ y^'i^x hie»^-y F*- 


20 


^ y K^-yr 


h 1) •/ i^'SS^E^^^fiSBR^^-tST^S . 


22 




(01 3] ^^y^Ti^^m-hi. 


30 






32 






35 






40 






42 






44 






48 





[01] [02] 
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[03] [114] 




— sa 



<16) 82 002-36557 (P200 2-36 5JL 




S 3Q0OOh 
29lOOO - 




40 60 



ao 



100 





i 






i 


1 



[013] 
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[BI14] 
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(72) ^fi 

«i^;r|ft»^11i*ai2274»i4 a±-tfo 

(72)l6i!B« *- 

1*gilia;^^l!n*:«t2274#«S S±Hfo 

F^'-A(##) 20056 EA15 EB15 EB30 EB49 EC67 
FA03 KB27 KC12 KC13 KC16 
KC21 KD02 
20057 AFIO AF41 AF78 AG46 AG70 
AG72 AG77 AGSO AL14 AL24 
/)L40 AM30 BA03 BA13 



